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TITLE OF THE INVENTION 



IMAGE PROCESSING APPARATUS AND METHOD, AND 
5 IMAGE FORMING APPARATUS 

FIELD OF THE INVENTION 

The present invention relates to an image 
10 processing apparatus having a function for, e.g., 

synthesizing two images, and method thereof and an image 
forming apparatus. 

BACKGROUND OF THE INVENTION 

15 

When an image forming apparatus having an image 
synthesizing function performs synthesizing processing 
for overlaying a source pixel on a destination pixel, a 
transmissivity is designated as one of the parameters. 

20 The transmissivity designates a transmission level of a 
source pixel overlaid on a destination pixel in image 
synthesizing processing. For instance, when the 
transmissivity is 100%, a pixel obtained after 
synthesizing processing is a destination pixel. When the 

25 transmissivity is 0%, a pixel obtained after 
synthesizing processing is a source pixel. 



However, in the conventional synthesizing 
processing, attribute data of a source pixel, overlaid 
on a destination pixel, is always used as attribute data 
of a synthesized pixel without taking the transmissivity 
5 into consideration. Note that attribute data includes, 
for instance, the type of object to which the pixel 
belongs, or the like. 

Even in a case where the source pixel and 
destination pixel have different attributes, the 
10 attribute data of the source pixel is always used as 
attribute data of a synthesized pixel. 

In an extreme case, when the transmissivity is set 
to 100%, a pixel obtained as a result of synthesizing 
processing has an appearance of the destination pixel, 
15 but has an attribute of the source pixel. 

SUMMARY OF THE INVENTION 

The present invention has been proposed in view of 
20 the foregoing conventional example, and has as its 
object to provide an image processing apparatus and 
method for determining attribute data of a pixel, 
synthesized at a predetermined transmissivity, so as to 
reflect the transmissivity, and an image forming 
25 apparatus. 

In order to attain the above object, the present 



invention has the following configuration. 

More specifically, the present invention provides 
an image processing apparatus comprising: synthesizing 
means for synthesizing a first pixel with a second pixel 
5 so as to generate a new pixel based on a transmissivity 
indicative of a ratio of the first pixel to the second 
pixel in the new pixel; and attribute determination 
means for determining an attribute of the new pixel 
based on attribute data of the first pixel, attribute 

10 data of the second pixel, and the transmissivity. 

According to an aspect of the present invention, 
in a case where the transmissivity is higher than a 
threshold value, the attribute determination means 
determines the attribute data of the second pixel as 

15 attribute data of the new pixel, whereas in a case where 
the transmissivity is lower than the threshold value, 
the attribute determination means determines the 
attribute data of the first pixel as the attribute data 
of the new pixel. 

20 Furthermore, in a case where the transmissivity is 

higher than a first threshold value, the attribute 
determination means determines the attribute data of the 
second pixel as the attribute data of the new pixel, in 
a case where the transmissivity is lower than a second 

25 threshold value which is lower than the first threshold 
value, the attribute determination means determines the 



attribute data of the first pixel as the attribute data 
of the new pixel, and in a case where the transmissivity 
is lower than the first threshold value but higher than 
the second threshold value, the attribute determination 
5 means determines attribute data of a pixel having a 

higher priority as the attribute data of the new pixel. 

Furthermore, the attribute determination means 
determines the threshold value in accordance with a 
combination of values of the attribute data of the first 

10 pixel and the second pixel. 

Furthermore, the image processing apparatus 
further comprises image processing means for performing 
image processing on a pixel, obtained by the 
synthesizing means, based on the attribute data of the 

15 pixel. 

Furthermore, the processing performed by the image 
processing means includes color conversion processing. 

Furthermore, the processing performed by the image 
processing means includes pseudo-tone processing. 
20 Furthermore, the image processing apparatus 

further comprises output means for outputting an image, 
constructed with a pixel, synthesized by the 
synthesizing means and having an attribute determined by 
the attribute determination means. 
25 Furthermore, the output means is printing means. 

Furthermore, the first pixel is a pixel of an 



image generated based on print data received from a host 
computer, and the second pixel is a pixel of a form 
image stored in advance in the image processing 
apparatus . 

5 Furthermore, a value of the attribute data is any- 

one of a character, a graphic, or an image. 

According to another aspect of the present 
invention, the present invention provides an image 
processing apparatus comprising: an input interface unit 

10 to which print data is inputted; first memory for 
storing form image data; a processing unit for 
generating input image data based on the print data, 
synthesizing the input image data with the form image 
data based on a designated transmissivity, and 

15 determining attribute data of synthesized image data 
based on attribute data of the input image data, 
attribute data of the form image data, and the 
transmissivity; and second memory for storing image data 
generated by the processing unit and attribute data of 

20 the image data. 

Other features and advantages of the present 
invention will be apparent from the following 
description taken in conjunction with the accompanying 
drawings, in which like reference characters designate 

25 the same or similar parts throughout the figures 
thereof . 



BRIEF DESCRIPTION OF THE DRAWINGS 



The accompanying drawings, which are incorporated 
5 in and constitute a part of the specification, 

illustrate embodiments of the invention and, together 
with the description, serve to explain the principles of 
the invention. 

Fig. 1 is a cross-section showing a construction 
10 of a laser beam printer, to which an embodiment of the 
present invention is applied; 

Fig. 2 is a block diagram showing a construction 
of a controller in the main body shown in Fig. 1; 

Fig. 3 shows attribute data of a pixel described 
15 in embodiments of the present invention; 

Fig. 4 illustrates the way a source pixel is 
overlaid on a destination pixel; 

Fig. 5 shows attribute designation data where a 
threshold value is set between transmissivity 0% and 
20 100%; 

Fig. 6 is a flowchart showing processing steps of 
setting new attribute data according to a first 
embodiment ; 

Fig. 7 shows attribute designation data where 
25 threshold values L and H are set between transmissivity 
0% and 100%; 
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Fig. 8 is a table showing priority orders set in 
pixel attribute data; 

Fig. 9 is a flowchart showing processing steps of 
setting new attribute data according to a second 
5 embodiment ; 

Fig. 10 is a table where the attribute designation 
data shown in Fig. 5 is provided for each combination of 
destination pixel attribute data and source pixel 
attribute data; and 
10 Fig. 11 is a flowchart showing processing steps of 

setting new attribute data according to a third 
embodiment . 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

15 

Preferred embodiments of the present invention 
will now be described in detail in accordance with the 
accompanying drawings . 
[First Embodiment] 
20 Hereinafter, an example where the present 

invention is applied to a laser beam printer (to be 
referred to as an LBP) is described in detail with 
reference to accompanying drawings . 

First, a construction of the LBP according to the 
25 first embodiment is described with reference to Fig. 1. 

Fig. 1 is a cross-section showing an internal 



construction of the LBP according to the first 
embodiment . 

Referring to Fig. 1, an LBP main body 100 
generates character patterns, graphics, images or the 
5 like and forms an image on printing paper serving as a 
recording medium, according to a command for printing a 
character, a command for rendering various graphics, a 
command for rendering an image, or a command for 
designating a color and so forth, supplied from an 

10 externally connected host computer (host computer 201 
shown in Fig. 2) . An operation panel 151 includes LED 
and LCD display devices for providing operation switches 
or displaying a printer state. A printer control unit 
101 controls the entire LBP 100 and interprets a 

15 character printing command and so on supplied from the 
host computer . 

Note that the LBP according to the first 
embodiment converts red (R) , green (G) and blue (B) data 
to magenta (M) , cyan (C) , yellow (Y) , and black (K) 

20 data, and performs image formation and development of 
respective colors in parallel. Therefore, the LBP 
comprises image formation and development mechanisms for 
each of the M, C, Y and K data. The printer control unit 
101 generates print image data for each of M, C, Y and K 

25 data, converts the image data to video signals, and 

outputs the video signals to M, C, Y and K laser drivers 



respectively. 

A laser driver 110 for magenta (M) is provided for 
driving a semiconductor laser 111, and turns on or off a 
laser beam 112 which is emitted from the semiconductor 
5 laser 111 in response to an inputted video signal. The 
laser beam 112 is reciprocally moved by a rotational 
polygon mirror 113 for scanning an electrostatic drum 
114. By this operation, an electrostatic latent image of 
a character or a graphic pattern is formed on the 

10 electrostatic drum 114. The latent image is developed by 
a development unit (toner cartridge) 115, located in the 
circumference of the electrostatic drum 114, and 
transferred to printing paper. 

With respect to C, Y and K also, the image 

15 formation and development mechanisms similar to that of 
M are provided. The image formation and development 
mechanisms for C comprises a laser driver 120, a 
semiconductor laser 121, a rotational polygon mirror 
123, an electrostatic drum 124, and a development unit 

20 125. The image formation and development mechanisms for 
Y comprises a laser driver 130, a semiconductor laser 
131, a rotational polygon mirror 133, an electrostatic 
drum 134, and a development unit 135. The image 
formation and development mechanisms for K comprises a 

25 laser driver 140, a semiconductor laser 141, a 

rotational polygon mirror 143, an electrostatic drum 



144, and a development unit 145. Since each of the 
functions is the same as that of the image formation and 
development mechanisms for M, detailed description is 
not provided herein. 
5 For printing paper, a cut sheet is used. Cut- 

sheet printing paper is stacked in a paper cassette 102 
inserted in the LBP, and is kept at a predetermined 
height by a spring 103. A cut sheet is conveyed to the 
internal portion of the LBP main body by a paper supply 

10 roller 104 and paper conveyance rollers 105 and 106, and 
carried to each of the image formation and development 
mechanisms for M, C, Y and K by a paper conveyance belt 
107. At this step, toner images of respective colors are 
formed on printing paper. 

15 Each of the M, C, Y and K toner (powder ink) , 

transferred on the printing paper, is fixed on the 
printing paper with heat and pressure by a fixer 108. 
The printing paper is outputted to the top portion of 
the LBP main body by conveyance rollers 109 and 150. 

20 Fig. 2 is a block diagram showing a brief 

construction of the printer control unit 101 of the LBP 
shown in Fig. 1. 

Data 214 including commands for rendering a 
character, a graphic or an image, and color data is 

25 inputted from the host computer 201, serving as a print 
data generation source, to the printer control unit 101 



of the LBP. In accordance with the commands or data, 
document data and so on is printed in page unit . An 
input /output interface unit 202 exchanges various data 
with the host computer 201. An input buffer memory 203 
5 temporarily stores various data inputted through the 
input/output interface unit 202. A character pattern 
generator 204 comprises: a font data unit 218 storing 
character attributes , such as a width or height of a 
character, and addresses of actual character patterns; a 

10 character pattern unit 219 storing character patterns; 
and a read control program. The read control program, 
stored in ROM 215, includes a code convert function for 
computing an address of a character pattern which 
corresponds to an inputted character code. 

15 RAM 205 includes a font cache area 207 storing a 

character pattern outputted by the character pattern 
generator 204, and a storage area 206 storing external 
character fonts or form data, present printing 
environment and so forth, outputted by the host computer 

20 201. Since pattern data developed once as a character 
pattern is stored in the font cache area 207, the same 
character does not need to be developed plural numbers 
of times each time the character is printed. Therefore, 
development of character patterns is performed quickly. 

25 A CPU 208 controls the entire printer control unit 

by executing a control program stored in the ROM 215. An 



intermediate buffer 209 stores internally used data 
(intermediate data) , generated based on inputted data 
214. When printing is performed, data for one page is 
. received, the received data is converted to a simpler 
5 form of data, i.e., intermediate data, then stored in 
the intermediate buffer 209, rendered in band unit by a 
renderer 210, and outputted to a band buffer 211 as a 
print image. When image synthesizing processing which 
will be described later is performed, the synthesized 
10 image is temporarily stored in the intermediate buffer 
209 as intermediate data. 

Note that the renderer 210 includes renderers A, B 
and C having the same function, each of which can 
operate independently. In other words, the LBP according 
15 to the first embodiment can perform rendering in the 
maximum of three bands in parallel. 

Furthermore, the band buffer 211 can store at 
least eight bands of print images. The print image 
outputted by the band buffer 211 is converted to a video 
20 signal by an output interface unit 212, and outputted to 
a printer unit 213. The printer unit 213 prints image 
data based on the video signal outputted by the output 
interface unit 212. 

As mentioned above with reference to Fig. 1, the 
25 LBP according to the first embodiment performs image 
formation and development of M, C, Y and K data in 
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parallel. Therefore, the output interface unit 212 
comprises M output interface unit, C output interface 
unit, Y output interface unit, and K output interface 
unit for independently reading dot data out of the band 
5 buffer 211, converting the data to video signals, and 
outputting the video signals to the laser drivers 110, 
120, 130 and 140 provided respectively for each of the 
color planes. 

A non-volatile memory (NVRAM) 216 is constructed 
10 with a programmable non-volatile memory, such as 

generally used EEPROM or the like. In the NVRAM 216, set 
values or the like designated in the operation panel 151 
are stored. 

Data 217 is transmitted from the LBP to the host 
15 computer 201. 

Note that the ROM 215 stores a program for 
interpreting data inputted from the host computer 201, a 
program for generating intermediate data, a control 
program for controlling the printer unit 213, a color 
20 conversion table for converting data in R, G and B color 
space to data in M, C, Y and K color space and so on. 

When an image is to be printed in R, G and B color 
space by a printing apparatus, each pixel has attribute 
data. For instance, a pixel processed according to a 
25 character printing command has attribute data 

"character", a pixel processed according to a graphic 



rendering command has attribute data "graphic", and so 
forth. In other words, attribute data is specified by a 
rendering command transmitted by the host computer 201. 
Note that the attribute data of a pixel processed- in the 
5 first embodiment includes three attributes : an image 

301, a graphic 302, and a character 303 as shown in Fig. 
3. 

The attribute data can be used in the color 
conversion processing of converting R, G and B color 

10 space to M, C, Y and K color space. For instance, in a 
case where plural pixels have the same color component, 
it is possible to perform different dither processing 
depending on attribute data of the plural pixels. 
Moreover, in a case where a pixel regarded as black in 

15 the R, G and B color space is converted to M, C, Y and K 
color space, if the pixel has a "character" attribute, 
the pixel is converted to K, not to Y, M or C, so that 
the black character can more clearly be expressed. 

Fig. 4 is an explanatory view of synthesizing a 

20 source pixel 402, having "graphic" attribute data, with 
a destination pixel 401, having "character" attribute 
data, thereby generating a new pixel 403. In this case, 
whether the "character" or "graphic" is set as attribute 
data of the new pixel 403 is decided based on the 

25 transmissivity a. The transmissivity a is expressed by 
a value between 0 and 100%. When a = 100%, the pixel on 
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the bottom (destination pixel) can be seen, whereas when 
a = 0%, the destination pixel cannot be seen at all. 
The transmissivity a is designated as a parameter at the 
time of image synthesizing processing, and stored in the 
5 RAM 205 or NVRAM 216 or the like. A color of synthesized 
pixel P is determined by, for instance, the following 
equation (1) . Assume herein that R, G and B color 
components of pixel P are (Pr, Pg, Pb) , and the color 
components of the source pixel and destination pixel are 
10 respectively (Sr, Sg, Sb) and (Dr, Dg, Db) . 

Px=( (100-00/100)- Sx+(a/100)- Dx ... (1) 

where x=r, g, b 

15 More specifically, in this definition, each color 

component of the synthesized pixel P is given by a 
weighted average of the source pixel and destination 
pixel, with the transmissivity a as a weight. In other 
words, the transmissivity a represents the rate at which 

20 the color of the destination pixel accounts for the 
color of the synthesized pixel P. 

To determine attribute data of the pixel P based 
on the transmissivity a, attribute designation data 500 
shown in Fig. 5 is prepared. The attribute designation 

25 data 500 includes a threshold value 501 set anywhere 
between the transmissivity 0% and 100%. The printing 
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apparatus according to the first embodiment refers to 
the attribute designation data at the time of overlaying 
a source pixel on a destination pixel, and adopts the 
destination pixel's attribute data as the new pixel's 
5 attribute data if the transmissivity a is larger than 
the threshold value 501, but adopts the source pixel's 
attribute data if the transmissivity a is smaller than 
the threshold value 501. Note that the threshold value 
501 is also stored in the RAM 205 or NVRAM 216 or the 

10 like. The threshold value 501 may be inputted from the 
host computer along with print data, or inputted by an 
operator through the operation panel. 

With reference to the flowchart in Fig. 6, a 
description is provided on the steps of determining 

15 attribute data based on the transmissivity a set for a 
new pixel at the time of overlaying a source pixel on a 
destination pixel. The flowchart is executed by the CPU 
208 when, for instance, image data generated based on 
print data inputted from the host computer 201 is 

20 synthesized with form image data stored in advance in 

the RAM 205. The synthesized image data is stored in the 
intermediate buffer. First in step S601, the destination 
pixel attribute data AttrD is obtained and stored. 

In step S602, the source pixel attribute data 

25 AttrS is obtained and stored. 

In step S603, a threshold value T is obtained by 



referring to the attribute designation data shown in 
Fig. 5. 

In step S604, it is determined whether or not 
transmissivity a > threshold value T stands. When 
5 transmissivity a > threshold value T stands, the control 
proceeds to step S605 where the destination pixel 
attribute data AttrD is set as the new pixel attribute 
data AttrN. On the other hand, when transmissivity a < 
threshold value T stands in step S604, the control 

10 proceeds to step S606 where the source pixel attribute 

data AttrS is set as the new pixel attribute data AttrN. 

The attribute value of a synthesized pixel is 
determined in the above-described manner. As expressed 
in equation (1), the transmissivity a represents the 

15 rate at which the color of the destination pixel 
accounts for the color of the synthesized pixel. 
Therefore, the attribute of a new pixel, obtained by 
synthesizing the source pixel with the destination 
pixel, is determined such that the destination pixel 

20 attribute is adopted when the color of the destination 

pixel accounts for the color of the synthesized pixel at 
a higher level than the threshold value T, while the 
source pixel attribute is adopted when the color of the 
destination pixel accounts for the color of the 

25 synthesized pixel at a lower level than the threshold 
value T. 
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The operation according to the first embodiment is 
performed in the foregoing manner. 

According to the first embodiment, when the source 
pixel is overlaid on the destination pixel, attribute 
5 data of the new pixel is determined according to 
predetermined criteria. Parameters serving as the 
criteria include: destination pixel attribute data, 
source pixel attribute data, transmissivity, and 
attribute designation data (threshold value T) . Defining 
10 herein that the destination pixel attribute data is 
AttrD, the source pixel attribute data is AttrS, the 
transmissivity is a, and the threshold value is T, the 
attribute data AttrN of a synthesized pixel is expressed 
by the following equation. 

15 

AttrN = f (AttrD, AttrS, a, T) 



Since the threshold value T is a constant, the 
threshold value T can be removed from the parameters. 
20 Thus, the equation may be expressed as follows. 



AttrN = f (AttrD, AttrS, a) 



In the conventional example, if the destination 
25 pixel 401 having "character" attribute data is 

synthesized with the source pixel 402 having "graphic" 
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attribute data as shown in Fig. 4, the attribute data of 
the source pixel 402, i.e., "graphic", is adopted as the 
attribute data of the new pixel 403. However, according 
to the first embodiment, the attribute data of the new 
5 pixel 403 can be either "graphic" or "character" 

depending on the transmissivity a and threshold value T. 
Therefore, an attribute suitable to the transmissivity 
can be set. 

By virtue of determining appropriate attribute 
10 data, processing designated in accordance with the 

attribute can be performed at the time of performing 
color conversion on the synthesized image or performing 
pseudo-tone processing for printing out an image. 

Assume herein that a pixel of an image generated 
15 based on print data transmitted from the host computer 
is the source pixel and a pixel of a form image stored 
in advance in the printing apparatus is the destination 
pixel, and the steps shown in Fig. 6 are executed. A 
high-quality image can be generated by form overlay 
20 processing. The second and third embodiments to be 
described later also have the same effects. 
[Second Embodiment] 

In the first embodiment, the attribute data of the 
new pixel, obtained as a result of overlaying the source 
25 pixel on the destination pixel, is determined based on 
the transmissivity a and threshold value T. In the 



second embodiment, a priority order is provided to the 
attribute data of the destination pixel and source 
pixel. When attribute data of a new pixel is determined, 
the priority order is referred in addition to the 
5 transmissivity a. 

To determine attribute data of the new pixel based 
on the transmissivity a and priority order of the 
attribute data, attribute designation data 700 shown in 
Fig. 7 is prepared. The attribute designation data 700 

10 includes threshold value H 701 and threshold value L 
702, set anywhere between the transmissivity 0% and 
100%. The attribute designation data 700 is referred to 
when the source pixel is overlaid on the destination 
pixel. When the value of the transmissivity a is high, 

15 which is equal to or larger than the threshold value H 
701, the destination pixel attribute data is adopted as 
the new pixel attribute data. When the value of the 
transmissivity a is low, which is equal to or lower than 
the threshold value L 702, the source pixel attribute 

20 data is adopted as the new pixel attribute data. When 

the value of the transmissivity a falls within the range 
of the threshold value L 702 and the threshold value H 
7 01, attribute data having a higher priority order is 
adopted as the new pixel attribute data. The priority 

25 order of the pixel attribute data is set not simply 

based on the type of attribute data, but is set for all 



combinations of the destination pixel attribute data and 
source pixel attribute data. Thus, in a case where 
pixels having different attributes are to be 
synthesized, attribute data of the synthesized pixel can 
5 be determined in accordance with the combination of the 
attributes . 

Fig. 8 shows an example of a priority order table 
801 for the pixel attribute data 301 to 303 shown in 
Fig. 3. The priority order table 801 shows pixels having 

10 a higher priority order with respect to all combinations 
of the destination pixel attributes and source pixel 
attributes. The priority order table 801 is set such 
that the character attribute data is prioritized. For 
instance, when source pixel attribute data is an image 

15 and destination pixel attribute data is a character, the 
destination pixel having character attribute data has a 
higher priority. Note that the diagonal line in the 
priority order table 801 indicates the case where the 
destination pixel and source pixel have the same 

20 attribute data, thus attribute data does not change. 

The priority order table 801 shown in Fig. 8 is 
also stored in the RAM 205 or NVRAM 216 or the like. The 
priority order table and threshold value may be fixedly 
determined in advance, or may be set as desired by an 

25 operator or a host computer. Furthermore, the priority 
order table and threshold ' value may be applied uniformly 
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to all printing jobs, or may be changed for each job. In 
the case where the priority order table and threshold . 
value are changed for each job, the host computer 
transmits the table 801 to the printing apparatus in a 
5 job header or the like. Furthermore, in a case where 
form data, stored in the printing apparatus, is 
synthesized with print data transmitted from the host 
computer, the priority order table and threshold value 
may be prepared for each form data. 
10 With reference to the flowchart in Fig. 9, a 

description is provided on the steps of determining 
attribute data of a new pixel at the time of overlaying 
the source pixel on the destination pixel according to 
the second embodiment. 
15 In step S901, the destination pixel attribute data 

AttrD is obtained and stored. 

In step S902, the source pixel attribute data 
AttrS is obtained and stored. 

In step S903, threshold values L and H are 
20 obtained from the attribute designation data. 

In step S904, it is determined whether or not 
transmissivity a < threshold value L stands. When 
transmissivity a < threshold value L stands, the control 
proceeds to step S909 where the source pixel attribute 
25 data AttrS is adopted as the new pixel attribute data 
AttrN. On the other hand, when transmissivity a < 
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threshold value L does not stand in step S904, the 
control proceeds to step S905. 

In step S905, it is determined whether or not 
transmissivity a > threshold value H stands. When 
5 transmissivity a > threshold value H stands, the control 
proceeds' to step S908 where the destination pixel 
attribute data AttrD is adopted as the new pixel 
attribute data AttrN. However, when transmissivity a > 
threshold value H does not stand in step S905, the 
10 control proceeds to step S906. 

Step S906 is executed when threshold value L < 
transmissivity a < threshold value H stands. In this 
step, prioritized data in a combination of the 
destination pixel attribute data AttrD and source pixel 
15 attribute data AttrS is obtained from the priority order 
table. 

In step S907, if the destination pixel attribute 
data AttrD has a higher priority, the control proceeds 
to step S908, while if the source pixel attribute data 
20 AttrS has a higher priority, the control proceeds to 
step S909. 

In step S908, the destination pixel attribute data 
AttrD is set as the new pixel attribute data AttrN. 

In step S909, the source pixel attribute data 
25 AttrS is set as the new pixel attribute data AttrN. 

The operation according to the second embodiment 
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is performed in the foregoing manner. 

In the first embodiment, when determining 
attribute data of a new pixel, obtained as a result of 
overlaying the source pixel on the destination pixel, 
5 the transmissivity a and threshold value T are used as 
criteria. However, there is a case where the 
transmissivity a and only one threshold value T cannot 
sufficiently serve as criteria. For instance, in a case 
where the transmissivity a has the same value or close 

10 value as the threshold value T, attribute data of the 

new pixel uniformly determined by the steps in Fig. 6 is 
not always appropriate. Assume herein the case of 
synthesizing a character image with a photographic 
image. If both images account for the synthesized image 

15 at the same rate, it is preferable that the synthesized 
image be regarded as a character image for improving 
image quality. However in the first embodiment, even in 
such case, an attribute of the synthesized pixel is 
uniformly determined based only on the comparison result 

20 of the transmissivity with the threshold value. 

On the other hand, according to the second 
embodiment, by virtue of prioritizing the destination 
pixel attribute data and source pixel attribute data, 
appropriate attribute data can be determined even in a 

25 case where the transmissivity is set in an intermediate 
value, e.g., 50% . 
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Furthermore, since the attribute data is 
prioritized for the case where the transmissivity falls 
within a predetermined range, the priority order becomes 
effective only when the ratio between the source pixel 
5 and destination pixel in a synthesized pixel is in a 
predetermined range. By virtue of this, when the 
transmissivity is set in an intermediate value, a most 
appropriate attribute can be selected according to 
attribute data of a synthesized pixel. 

10 [Third Embodiment] 

In the above-described second embodiment, only one 
set of threshold values are referred regardless of the 
combination of the destination pixel attribute data and 
source pixel attribute data. In other words, the 

15 threshold values L and T are used for any combinations 
of attribute data. However, the third embodiment is 
characterized by providing a threshold value for each 
combination of the destination pixel attribute data and 
source pixel attribute data. 

20 Fig- 10 is a table where the attribute designation 

data, such as that shown in Fig. 5, is provided for each 
combination of the destination pixel attribute data and 
source pixel attribute data. More specifically, a 
threshold value is set for each combination of attribute 

25 data. When a source pixel is overlaid on a destination 
pixel, the threshold value T is obtained from the 



attribute designation data corresponding to the 
combination of the attributes- Then, as similar to the 
first embodiment, if transmissivity a > threshold value 
T stands, the destination pixel attribute data is 
5 adopted as the new pixel attribute data, while if 

transmissivity a < threshold value T stands, the source 
pixel attribute data is adopted as the new pixel 
attribute data. 

For instance, the table shown in Fig. 10 is 

10 referred for the combination of attributes "image" and 
"graphic". When the source pixel has the "image" 
attribute, the destination pixel has the "graphic" 
attribute, and a threshold value of the transmissivity 
is equal to or larger than the threshold value Tl, the 

15 destination pixel attribute data "graphic" is set as an 
attribute value of the synthesized pixel. On the other 
hand, when the source pixel has the "graphic" attribute, 
the destination pixel has the "image" attribute, and a 
threshold value of the transmissivity is equal to or 

20 larger than the threshold value T3, the destination 
pixel attribute data "image" is set as an attribute 
value of the synthesized pixel. In the foregoing manner, 
attribute data of a synthesized pixel is determined in 
accordance with the transmissivity and the combination 

25 of the destination pixel attribute data and source pixel 
attribute data. 



The threshold value table shown in Fig. 10 is also 
stored in the RAM 205 or NVRAM 216 or the like. 

The steps of determining attribute data of a new 
pixel at the time of overlaying a source pixel on a 
5 destination pixel is described with reference to the 
flowchart in Fig. 11. 

In step S1101, the destination pixel attribute 
data AttrD is obtained and stored. 

In step S1102, the source pixel attribute data 
10 AttrS is obtained and stored. 

In step S1103, the threshold value T (T=l to 6) , 
corresponding to a combination of the destination pixel 
attribute data AttrD and source pixel attribute data 
AttrS, is obtained from the table 1001. 
15 If transmissivity a > threshold value T stands in 

step S1104, the control proceeds to step S1105 where the 
destination pixel attribute data AttrD is set as new 
pixel attribute data AttrN. On the other hand, if 
transmissivity a < threshold value T stands in step 
20 S1104, the control proceeds to step S1106 where source 

pixel attribute data AttrS is set as new pixel attribute 
data AttrN. 

The operation according to the third embodiment is 
performed in the foregoing manner. 
25 Since the third embodiment provides a threshold 

value for each combination of the destination pixel 
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attribute data and source pixel attribute data, 
attribute data for a synthesized pixel can be determined 
under more detailed conditions than the second 
embodiment . 

5 Attribute data, determined in each of the above- 

described embodiments, is used in the color conversion 
processing for converting R, G and B color space to M, 
C, Y and K color space. In this processing, if a pixel 
having black in the R, G and B space has a "character" 

10 attribute, the color of this pixel is converted to K so 
as to clearly express the black color of the character. 
On the other hand, if this pixel has an "image" 
attribute, the color of this pixel is converted to a 
combination color of M, C and Y so as to express the 

15 black color which naturally blends in with peripheral 

pixels. Furthermore, based on the attribute data, dither 
processing appropriate for a printing image can be 
performed. For instance, in the case of a "character" 
attribute, a multi-valued image is binarized by simple 

20 binarization processing, whereas in the case of an 

"image" attribute, a multi-valued image is binarized by 
dither processing. As described above, by virtue of 
attribute data, it is possible to obtain a high-quality 
print image. 

25 As set forth above, in the conventional 

synthesizing processing, attribute data of a source 
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pixel, which is overlaid on a destination pixel, is 
simply set as the attribute data of a synthesized pixel. 
However, since the third embodiment employs attribute 
data of each pixel and transmissivity a, determination 
5 of new pixel attribute data can be made in various 
manner, making it possible to set most appropriate 
attribute data. 
[Other Embodiments] 

The present invention can be applied to a system 

10 constituted by a plurality of devices (e.g., host 

computer, interface, reader, printer) or to an apparatus 
comprising a single device (e.g., copying machine, 
facsimile machine) . 

Further, the object of the present invention can 

15 also be achieved by providing a storage medium storing 

program codes of software for realizing the functions of 
the aforementioned embodiments to a computer system or 
apparatus, reading the program codes, by a CPU or MPU of 
the computer system or apparatus, from the storage 

20 medium, then executing the program. In this case, the 
program codes read from the storage medium realize the 
functions according to the embodiments, and the storage 
medium storing the program codes constitutes the 
invention. Furthermore, besides aforesaid functions 

2 5 according to the above embodiments are realized by 
executing the program codes which are read by a 



computer, the present invention includes a case where an 
OS (operating system) or the like working on the 
computer performs a part or the entire processes in 
accordance with designations of the program codes and 
5 realizes functions according to the above embodiments. 

Furthermore, the present invention also includes a 
case where, after the program codes read from the 
storage medium are written in a function expansion card 
which is inserted into the computer or in a memory 

10 provided in a function expansion unit which is connected 
to the computer, CPU or the like contained in the 
function expansion card or unit performs a part or the 
entire process in accordance with designations of the 
program codes and realizes functions of the above 

15 embodiments. 

In a case where the present invention is applied 
to the aforesaid storage medium, the storage medium 
stores program codes corresponding to the above- 
described flowcharts (shown in Figs. 6, 9, 11) . 

20 As has been set forth above, according to the 

above-described embodiments, it is possible to determine 
an attribute of a synthesized pixel according to a 
transmissivity. Therefore, instead of simply setting an 
attribute of an overlaying pixel as an attribute of the 

25 synthesized pixel, an attribute of the synthesized pixel 
is determined based on the ratio of the component of the 
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source pixel to the component of the destination pixel 
included in the synthesized pixel. Furthermore, in a 
case where the components of the source pixel and 
destination pixel account for the synthesized pixel at 
the similar rate, a priority order is designated. An 
attribute of the new pixel is determined based on the 
priority order. 

Furthermore, criteria for determining an attribute 
of a synthesized pixel are changed in accordance with 
the attributes of the source pixel and destination 
pixel. Accordingly, an attribute appropriate for the 
synthesized pixel can be provided. 

By virtue of the above effects, image processing 
suitable to the type of image, represented by the 
attribute data, can be performed after synthesizing 
processing. 

As many apparently widely different embodiments of 
the present invention can be made without departing from 
the spirit and scope thereof, it is to be understood 
that the invention is not limited to the specific 
embodiments thereof except as defined in the claims. 
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